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THE  USE  OF  ELECTRONIC  GOMPUTERS  IN 
MEDICAL  STATISTICS 


[This  Is  a  translation  of  an  article  written 
by  A.  D.  Yoskresenskiy  and  A.  I.  Prokhorov 
in  Sovetskoye  Zdravookhraneniye  (Soviet 
Health),  Vol.  XIX,  No.  2,  Moscow,  I960, 
pages  25-32. J 


The  electronic  computers  produced  in  recent  years 
constitute  the  greatest  achievement  of  the  human  mind,  ana 
onen  a  new  era  in  science  and  technology.  The  theoretical 
and  practical  basis  for  the  use  of  electronic  computers  in 
medicine  is  their  ability  to  perform  mathematical  and  logi¬ 
cal  computations  of  enormous  complexity,  in  the  shortest. 
time,  operating  on  mere  quantitative  data  than  the  human 
memory  can  store.  Any  problem  presented  as  &  continuous 
sequential  chain  of  logical  operations  can  be  solved  by  an 
electronic  computer. 

From  well-known  reports  describing  the  volume  of  work 
in  public  health  planned  for  the  next  seven  years,  it  is 
apparent  how  great  a  need  exists  for  the  study  and  analys 
of  the  quantitative  aspects  of  various  phenomena,  and  for 
broad  and  intense  statistical  investigations  encompassing 
the  variety  of  relationships  with  which  medicine  has  to  deal. 
Statistical  processing  of  observations  is  an  indispensable 
condition  for  planning  prevention  and  hospitalisation  mea¬ 
sures.  Establishing  hygienic  norms  for  work  and  rest; 
determining  the  value  of  medicinal  remedies,  vaccines,  ®©r-v 
uma,  end  methods  of  surgical  treatment;  measuring  the  effect 
of  industrial  and  domestic  factors  on  a  person  s  health, 
organising  drugs  supply  —  all  these  p*e  impossible  to  > do 
without  applying  statistical  methods  go  the  information  ob¬ 
tained  in  the  course  of  an  observation.  ' The  _ J 
number  of  phenomena  and  relationships  subject  to  statisti¬ 
cal  analysis,  the  more  certain  and  accurate  are  the  con¬ 
clusions  which  can  be  made  with  regard  to  the  causes  and 
^regularity  of  diseases. 


V 
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The  uniformity  of  principles  and  £®al1 

facilities  adopted  in  Soviet  public  health  yield  all  tne 
conditions  for  organizing  perfect  s^tlstica^  research 


lems6 c one  ernlngll ini c land 'disease  prevention,  statistical 
study  of  facts  is  not  given  sufficient  attention  and  ± acxil- 
ties  Weal£  knowledge  and  utilization  of  statistical  lawo 
result ,in  many  oasis,  in  an  argument  concerning  one  or  many 
treatment  methods,  or  concerning  the  factors  influencing 
the  oscillations  in  sickness  rates  ~~  an  argument  which  mc-y 
last  for  years  on  end  without  producing  evident  proofs  or 
the  usefulness  of  any  particular  view,  buch  a  situati  n 
arises  as  a  result  of  insufficient  quantitative  ob&t.rva~ 
tions,  or  incomplete  study  of  conditions  which  may  mriu- 
encS  the" conclusions.  Application  of  exact  research  methods 
and  realization  of  the  mathematical  and  logical  possibili¬ 
ties  of  electronic  computers  may  serve  as  the  basis  for  a 
radical  improvement  in  the  position  of  statistics  in  medi¬ 
cine  and  biology. 

The  application  of  electronic  computers  to  the  solu¬ 
tion  of  statistical  problems,  as  experienced  in  the  U.b.o.K. 
and  abroad ^  prows  their  enormous  possibilities  in  this 
direction.  The  effectiveness  of  computer  utilization  stems 
from  the  automation  of  the  most  laborious  statistical 

cesses  —  classification  of  incoming  materials  into  g.oups 
and  production  calculations  —  aa  well  as  the  tremendous 
acceleration,  of  statistical  data  processing,  parallels u  hy 
the  reduction  of  the  work  required  for  accompli suing  similar 
tasks  by  ordinary  methods. 


>  X  W  A  V'A  ST"'—  — -  ,  - 

However,  in  the  solution  of  some  import any  pr oh 
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stems 
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At  the  present  stage,  the  development  of  computational 
teehnlaues  for"  statistics  opens  new  and  broad  perspectives, 
owins?  to  the  possibilities  of  electronic  computers,  humer^- 
cal  analyzers  of  the  electromechanical  type,  which  are 
currently  in  wide  use,  have  a  number  of  technical  peculiari¬ 
ties  which  limit  the  range  of  problems  solvable  by  such 
machines.  They  can  perform  complex  combinations  Otari  on- 
metical  operations  (summation,  calculation  Ox  various  in.u.1 
cators,  etc.},  but  they  cannot  serve  for  the  complete  auto¬ 
mation  of  a  statistical  process.  Electronic  computers 
possess  a  basically  different  property  u.n  tn&t  they  opeiate 
on  the  basis  of  algorithms ,  i.e. ♦  precise  Instructions, 
which,  as  will  he  shown,  yield  correct  solutions  to  a^l 
problems  In  a  definite  form.  Electronic  computers  can 
accomplish  any  logical  task  for  which  an,  al.ogorl turn  can  u6 
found"  and  formulated.  The  field  of  medical  etawxsti.es  is 
particularly  amenable  to  alogor i tha i z at ion ,  since  tne  frame¬ 
work  of  statistical  research  processes  is  constructed  on 
mathematical  methods  of  analysis  and  on  a  rigorous,  logicaj 
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system  of  inferences.  It  is  appropriate  to  present  an  1 
example  Illustrating  the  inferiority  of  conclusions  result¬ 
ing  from  the  lack  of  complete  statistical  control.  Consider 
one  of  the  tables  produced  bv  a  group  of  authors  in  the 
journal  "Voprosy  Vlrusologii" ,  Ko.  1,  1959 »  page  3®* 


Incidence  of  Influenza  in  June-Oetober  1957' 
per  100  persons  of  corresponding  age 


Age  of 

subjects 

Total 

As  given 
by  town 
registry 

0-2 

3-6 

_ _ _ l 

7-14 

Adults 

jNumber  of 
subjects 

127 

159 

432 

2751 

3469 

Incidence  of 
influenza ; 

' 

Absolute 

number 

59 

95 

244 

1277 

1675 

4- 

/Q 

46.5 

59.6 

56.4 

46.4 

48.3 

37.0 

The  authors  find  the  susceptibility  to  Influenza  to 
be  approximately  the  same  in  all  age  groups;  to  corroborate 
this  the  given  table,  based  on  the  results  of  a  population 
questionnaire,  is  produced.  At  first  sight,  the  Incidence 
percentages  in  the  various  groups  seem  Indeed  similar.  How¬ 
ever,  if  the  mean  differential  error  Is  computed  for  the 
percentage  ratio  in  the  first  two  groups ,  the  conclusions 
reached  by  the  authors  become  doubtful.  The  mean  differ** 
entiat  error  for  the  rates  in  the  first  and  second  groups 
equals  /l9,6  +  ISTTT  =  *5.9^*  and  twice  the  mean  differen¬ 
tial  error  (11.8#)  is  less  than  the  difference  between  the 
Indicators  (59.6  -  46.5  =  13.1/0 ;  consequently,  the  differ¬ 
ence  between  the  indicators  in  these  two  groups  is,  with 
high  probability,  not  accidental  but  caused  by  unequal 
susceptibility  of  the  groups  to  the  influenza  virus ,  or  by 
differences  in  some  factors  or  others  which  affect  the  in¬ 
cidence.  The  authors  assume  equivalent  conditions  for 
both  groups,  in  which  case  it  is  even  less  feasible  to  ex¬ 
plain  "fortuity.  If  conditions  are  considered  nonequlva- 
lent ,  then  it  is  Impossible  to  compare  the  incidence, 
since  in  this  case  comparison  would  be  incomplete.  A 
similar  result  is  obtained  when  the  mean  differential 
error  is  computed  between  the  second  and  fourth  groups. 


The  example  given  shows  that  statistical  methods  1 
should  occupy  a  more  appropriate  place  in  medicine. 

The  problem  of  automatic  diagnosis  of  many  diseases 
likewise  requires  a  radical  improvement  in  clinical  statis¬ 
tics,  since  only  by  the  integration  of  all  the  reliable  in¬ 
formation  concerning  the  frequency  and  significance  of 
symptoms  is  it  possible  to  establish  diagnosis  formulas  for 
i given  complex  situations. 

It  can  be  assumed  that  in  the  future  clinical  sta¬ 
tistics  will  be  distinguished  as  an  independent  division  of  , 
statistics,  owing  to  the  importance  and  specific  value  of 
its  problems. 

The  variety  and  quantity  of  problems  to  be  solved  by 
statistical  medicine  Indicate  the  need  for  strict  standardi¬ 
sation  ©f  statistical  material  collection,  and  for  automatic 
processing  of  this  material.  Success  In  this  matter,  as 
well  as  considerable  saving  in  time,  material  and  labor,  can 
be  provided  by  the  use,  of  electronic  computers.  With  the 
aid  of  computers  it  is  possible  to  automatize  not  only  a 
computational  process  but  also  the  logical  aspects  of  such  a 
process,  l.e. ,  choosing  the  course  of  calculations  in  accord¬ 
ance  with  the  results  of  intermediate  operations,  as  applied 
to  the  entire  arsenal  of  mathematical  methods,  and  estab¬ 
lishing  dependence  criteria  among  the  various  factors.  Sy 
those  means,  answers  would  be  obtained  in  a  form  most  con¬ 
venient  for  subsequent  comparison  and  for  planning  action  in 
accordance  with  contemplated  rules. 

Alogorithmizatlon  of  statistical  problems  can  be 
realized  only  through  the  joint  effort  of  medical  statistics 
specialists,  representing  various  areas  in  medicine,  and 
matheaat  ieians-programiaers .  In  the  establishment  of  pro¬ 
grams  for  machines  of  a  specified  type,  the  pariticpatlon 
of  as.  electronic  engineer  is  also  obligatory.  The  doctors 
responsibility  should  encompass  the  followings  1)  choosing 
for  the  statistical  research  to  be  undertaken  that  having 
the  greatest  significance  and  highest  priority  in  the  auto¬ 
matization  process?  2}  establishing  the  form  of  the  reports 
at  each  stage  of  their  passage  through  the  central  statis¬ 
tical  organ,  while  sharply  curtailing  the  reporting  opera¬ 
tions  at  other  stages;  3)  controlling  the  significance  of 
statistical  indicators  and  correlating  theoretical  conclu¬ 
sions  with  actual  relationships  of  observed,  phenomena; 

4)  studying  the  logical  structures  and  sequential  process  of 
statistical  processing  and  analyzing  the  data  obtained  to 
produce  logical  schemes  for  automatic  analysis. 

t. 


-  Consider  the  automatic  mechanism  for  summarizing  1  • 

statistical  observations.  In  the  example  of  processing 
’’patient  cards”  --  cards  filled  for  discharged  hospital 

patients. 

Analogously*  it  is  possible  to  process,  with  the  aid 
of  computers^  registration  documents  and  reports  such  as 
sickness  questionnaires,  death  certificates,  eto.  Every 
task  Is  composed  of  three  basic  steps i  1,  collectiuft  v.- 
iservatlons;  2)  summarizing  them  In  tables,  j)  selecting 
>nec©ssary  Indicators,  clarifying  and  exploring  Interrela¬ 
tionships  of  various  types. 

The  automatization  of  the  first  step  --collecting 
observations  —  Is  not  feasible,  at  least  not  for  the  exist- 
.ing  system  of  registration  and  reporting. 

The  second  step  consists  of  summarizing  statistical 
observations  In  tables.  As  a  result  of  this  step  we  should 


obtain  tables  filled  with  classified  _and_ totaled ^ooservs 


tlons,  as  well  as  various  types  of  relative  ^percentage,  in¬ 
dicators.  The  table  format,  the  symbols,  and  tne  ihw.rv^ls 
for  the  groupings  must  be  established  in  advance  and.  inoiuu- 
ed  In  the  machine  program.  This  phase  of  the  lm£  U ;  ^Ate 
difficult,  but  compensation  lies  in  the  fact  that  a  * — • 
estab'i ished  system  of  tables  and  Indicators  may  serve,  w-.n 
out  ma ’or  reconstruction,  for  a  number  of  years,  ana  has  to 
be  merely  expanded,  in  new  programs  intended  for  computing 
newly  discovered  relationships  and  rules. 

At  present,  the  utilization  of  computers  of  electro¬ 
mechanical  type  for  this  purpose  constitutes  an  enormous 
task.  Each  patient  card  or  any  other  document  ®u-t  be  rea.-, 
bv  a  doctor,  each  symbol  must  be  designated  in  clpuer  ana 
thm  converted  into  a  perforation  code.  The  entire  reverse 
side  of  the  card  of  a  hospitalized  patient,  including 
clinical  and  pathological-anatomical,  diagnosis  of  .ne  en¬ 
tire  case ,  additional  illnesses,  com.plxcat.ions,  <*nd  names 
of  operations,  can  be  ciphered  only  by  an  extreme  y  , 

Informed  doctor.  It  would  suffice  to  say  that  in  Leningrad, 
the  compilation  of  hospital  records  comprises  4bO  diseases, 
which  is  bv  no  means  the  limit*'.  The  diagnoses  designs.-., 
on  a  card  cannot  coincide  precisely  with  the  lormularizec. 
record,  and  it  is  necessary  to  establish  the  form  into 


WcT'b 


Statistical  analysis  compiled  from  hospitalized  patients 

r  .i _ .xs  *  n  nee  >vir  t,h  A  Scientific  MotLw&S 


in  Leningrad  in  1955,  released  by  the  Scientific  Methods 
Bureau  of  Sanitary  Statistics  of  Lengorzdravotdel  (Medgiz 

a 958)  - 
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Which  it  must  be  brought  in  order  to  facilitate  ciphering.! 
Consequently,  it  is  necessary  to  read,  cipher  and  convert 
into  a  perforation  code  the  data  contained  in  all  cards  (in 
the  Leningrad  example,  300,000  cards). 


If  we  assume  that  the  processing  of  each^card  would  ^ 
require  5  minutes,  then  the  processing  of  only  300,000  earns 
would  consume  25,000  working  hours  or,  considering  a  single 
person  and  a  6-|-hour  working  day,  4,000  working  days,  i 
is  understandable  that  the  Leningrad  Bureau  of  Statistic.., 
even  with  mechanical  tabulation  of  the  material,  could  pub¬ 
lish  its  report  only  after  two  years  of  work. 


Briefly  sneaking,  the  titanic  labor  required  for  the 
preparation  of  statistical  material  as  machine  input,  con¬ 
stitutes  the  basic  obstacle  to  processing  the  majority  of  _ 
registrations  and  reports  that  are  of  practical  interest  to 
medical  statistics. 


Only  the  utilisation  of  electronic  computers  for  this 
purpose  would  oermit  the  automatization  and  would  consider¬ 
ably  accelerate  the  processing  of  tens  of  millions  of  docu¬ 
ments  that  currently  have  no  particular  usefulness,  toeing 
stacked  in  archives  of  many  institutions. 


Finally,  the  third  step  of  the  statistical  investiga¬ 
tion  —  the  analysis  of  indicators,  their  comparison  in  oiae 
and  space,  and  the  Initiation  of  a  deep  statistical  analysis 
by  detesting  changes  which  exceed  the  probability  of  the 
percent  differential  due  to  accidental  causes  --all  that  can 
be  fully  automatized  thanks  to  the  logical  capabilities  or 
computers.  Such  an  analysis  (and  its  automatization;  is 
especially  important  in  large-scale  territories,  when  one 
can  assume  a  number  of  factors  affecting  sickness  rates 
differently  in  the  various  individual  regions. 


The  advantage  of  computers  is  due  to  the  fact  that 
thev  facilitate  automatic  analysis  of  relationships  associat¬ 
ed  with  various  combinations  of  these  factors,  towards  a 
conclusion  concerning  a  comparative  and  correlative  depen¬ 
dence,  if  such  a  dependence  exists.  To  thau  end,  the  comp at 
er  has  to  be  provided  with  sub-programs  of  operations  ana 
commands,  constructed  by  deciding  which  factors  should  be 
selected  to  establish  correlational  relationships. 


Returning  to  the  collective  work  of  the  Leningrad 
authors,  it  should  be  noted  that  not  one  of  the  tables  in 
this  report  would  require,  In  the  summarizing  process, 
logical  manipulations  of  results  obtained  from  intermediate 
.computations.  Each  computation  is  performed  in  a  strictly 
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routine  fashion  from  the  particular  to  the  general,  1,©.,  1 
independently  of  the  age  Indicators  or  of  the  number  of 
bed-days  in  the  individual  hospitals  from  which  the  over¬ 
all  age  Indicators  and  over-all  average  number  of  bed-days 
per  hospital  and  per  age  group  could  be  calculated.  The 
results,  when  compared  with  those  of  the  preceding  year 
(chronologically),  yield  the  conclusion  that  some  of  the 
indicators  have  subsided.  In  cases  where  indicators  are 
changed  for  the  best,  it  is  possible  to  conclude  that 
attention  should  be  concentrated  on  the  diagnosis  of  some 
pathological  area,  and  so  forth.  Only  In  one  article  are 
figures  produced  concerning  various  indicators  for  the 
number  of  bed-days  in  some  hospitals  for  a  given  disease. 

Ho  attempt  has  been  made  to  analyze  the  sharp  differences 
in  the  treatment  dates  of  one  disease  or  another  (in  patients 
of  the  same  kind)  In  the  various  hospitals. 

As  a  matter  of  fact.  It  is  impossible  to  obtain  the 
causes  for  the  above  differences  from  statistical  analysis 
of  patient  cards,  since  treatment  dates  are  substantially 
affected  by  many  factors  not  accounted  for  in  the  records 
and  In  the  statistical  forms. 

However,  one  could  attempt  to  establish  the  relation¬ 
ship  between  treatment  dates  and  age  of  patients  (or  gen¬ 
erally,  characteristics  of  patients  treated  in  given  insti¬ 
tutions),  dates  of  patient  admissions,  period  extending  from 
the  time  of  admission  to  the  time  of  operation,  complica¬ 
tions,  responses,  coincidences,  diagnostical  discrepancies, 
etc. 


On  the  other  hand,  special  analysis  of  an  Individual 
medical  institution  is  possible  (or’,  rather,  possible  within 
the  probability  sense  of  the  true  conclusions)  only  for 
those  victims  of  any  given  disease,  the  number  of  which  would 
yield  at  least  some  scores  of  observations  in  the  investi¬ 
gated  medical  institution  (so  that  the  Indicator  differen¬ 
tial  would  exceed  twice  the  average  error  differential  of 
the  percentage  ratio).  Such  a  selection  of  hospitals  and 
investigation  of  relationships  of  various  orders  can  be  per¬ 
formed  automatically  by  programmed  computers. 

It  is  understood  that  one  may  obtain  the  relationships 
with  controllable  accuracy  or  reliability.  The  value  of 
statistical  research  by  formal  methods  (conducted  according 
to  the  same  principles  as  ordinary  methods,  but  in  consid¬ 
erably  larger  volumes)  is  evident,  since  the  presentation 
of  the  relationships  makes  the  research  efforts  useful  in 
subsequent  processing,  In  the  selection  arid  analysis  of 
.observations,  which  will  be  performed  In  a  more  rational 
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'Encoded  form  of  patient  card 


- 

Does  he  live  in 
given  locality? 

lumber  of  hours 

after  start  of 
illness  (submission 
to  trauma) 

- 

1 

was  special  surgical 
evidence  given  in 
station? 

o 

o 

operation 

performed 

«* 

confinement 
time  in 
institution 

|“ 

age  group 

i  , 

- 

sex  symbol 

<» 

response. 

symbol 

l‘T~ 

j  Diagnosis 
|  of  the 

1  referring 
institution 

- 

e 

:  - 

1  M 

i  _ .  _ 

station 

address 

Ft 

manner,  and  In  eliminating 
laborious,  unnecessary 
computations  where  a  for¬ 
mal  relationship  among 
various  effects  is  not 
apparent.  Any  mass  of 
information  introduced 
into  a  computer  in  a 
qualitative  form  is  util¬ 
ised  maximally,  as  com¬ 
pared  to  any  other  methods, 
both  with  respect  to 
quantitative  performance 
and  execution  time  (the 
latter  being  especially 
important  in  epidemology, 
where  operational  analysis 
is  required). 


*  * 


We  shall  consider 
the  sequential  and  logical 
operation  of  machines*  in 
the  example  of  processing 
patient  cards. 

The  data  Included  in 
the  card  must  be  encoded 
(see  table)  and  introduced 
Into  the  machine.  This 


^Naturally,  subsequent  pre¬ 
sentation  of  the  material 
would  require  some  elemen¬ 
tary  knowledge,  on  the  part 
of  the  reader,  of  the  prin¬ 
ciples  of  computer  operation 
and  construction.  Since  we 
cannot,  discuss  these  prob¬ 
lems  here,  we  refer  the 
reader  to  our  article, 
published  in  “Voyenno- 
medit sinak om  Zhurnal e , " 

No.  6,  1959. 


■process  can  be  completely  automatized.  Computers  °P®^te  "| 
numerically  In  the  so-called  binary  number  system,  through 
which  any  number  In  the  decimal  system  can  be  J^pressedby 
a  corresponding  combination  of  ones  (j.)  and  zeros  (zero;. 
Each  number  Is  stored  in  the  machine  memory  system,  in  a 
particular  location  called  a  "cell*.  In  each  cell  of  the 
memory  system,  a  number  is  stored  consisting  of  ones  and 
zeros,  representing  all  the  data  in  the  patient  card  In 

ia  coded  form. 

!  After  the  data  of  all  the  cards  to  be  processed 

(practically,  there  may  be  as  many  of  these  as  desired)  are 
recorded  in  the  machine  "memory  ,  processing  starts  In 
accordance  with  a  pre-established  program.  Admittedly,  we 
must  establish  tables  and  generate  a  number  of  Indicators 
which  are  of  interest  (see  table  of  observations  summary). 

In  this  case,  the  machine  would  operate  Initially  in  accord 
anee  with  a  logical  diagram  (see  diagram  of  a  address 
searching).  Each  number  (as  given  in  some  patient  card/ 
is  picked  up  from  the  corresponding  cell  of  the  memory  sys¬ 
tem  (numbers  are  picked  up  in  order),  and  operated  on  by 
the  arithmetic  system  of  the  machine.  In  the  arithmetic 
system,  a  comparison  operation  is  carried  out  between  this 
number  and  pre-established  numbers;  rather  than  the  entire 
number,  only  the  necessary  portion  is  compared  (first,  the 
diagnosis  symbol).  In  case  of  coincidence,  automatic 
switching  Is  effected  to  the  next  operation  --comparison 
with  the" next  symbol  —  and  so  on,  until  the  final  result 
is  recorded  in  a  machine  memory  location  stipulated  by  the 
program.  In  case  of  lack  of  coincidence  of  any  particular 
symbol,  the  entire  number  is  restored  to  its  cell  in  tae 
machine  memory,  and  the  next  number  Is  picked  up.  inus, 
sequentially,  step  by  step,  numbers  can  be  selected  from 
all  the  remaining  cells  and  the  necessary  table  estaolxsaea. 
Subsequently  (after  switching  to  another  program) ,  the  com¬ 
putation  of  the  necessary  indicators  and  de tormina vlon  or 
the  corresponding  relationships  can  be  initiated. 

Performing  these  operations  manually  would  prove 
too  slow  and  cumbersome.  For  machines,  however,  these 
operations  are  most  suitable.  Regardless  of  how  efficient 
people  may  be,  even  with  the  aid  of  desk  calculators, 
their  operation  speeds  would  always  be  considerably  lower 
than  that  of  a  computer,  since  each  such  operation  takes, 

In  a  computer,  only  a  millionth  of  a  second.  Also,  the 
size  of  a  practical  program  may  be  as  large  as  desired. 
Switching  from  one  of  the  programs  executed  by  the  ma¬ 
chine  to  another  may  be  realized  either  automatically  by 
a  special  program  established  for  this  purpose  (in  this 
i case  the  special  program  is  called  a  sub-program  ) ,  or 
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The  diagram  presented  does  not  by  any  means  exhaust 
the  logical  capabilities  of  computers;  although  It  is  the 
result  of  serious  work,  it  cannot  be  claimed  as  complete 
arid  indisputable}  and  is  given  here  only  as  a.  visual  illus¬ 
tration  of  the  advantages  and  possibilities  of  computers  in 
processing  documents  of  considerable  interest  to  medical 
statistics.  Thanhs  to  electronic  computers,  statistics 
i should  and  can  extend  its  range  of  effective  application 
'not  only  in  width  but  also  in  depth,  penetrating  with  its 
methods  Into  all  fields  of  theoretical  arid  practical  medi¬ 
cine.  The  results  of  statistical  research  should  occupy  a 
proper  position  not  only  in  specialized  statistical  litera¬ 
ture  but  also  In  clinical,  physiological,  epidemiological 
and  other  publications.  Clinical  Journals  should  publish 
statistics  research  papers,  with  examples  which  reveal  the 
Inadequacy  of  individual  works,  the  authors  of  which  con¬ 
struct  their  conclusions  on  the  basis  of  incomplete  statis¬ 
tical  data;  they  should  summarize  and  analyze,  by  statisti¬ 
cal  methods,  the  results  of  observations  based  on  aggregates 
of  facts.  Medical  and  biological  statistics  must  be  guided, 
in  their  conclusions,  by  the  joint  knowledge  of  doctors., 
biologists  and  mathematicians. 

The  application  of  computers  in  statistical  research 
permits  us  to  perform  computations  in  an  extremely  short 
time;  thus  statistics  becomes  an  effective  weapon  in  the 
operational  struggle  for  the  reduction  of  disease  and  the 
improvement  of  human  health.  The  various  Interacting  causes 
and  consequences,  the  abundance  and  variability  of  factors 
which  influence  each  other,  the  probabilistic  character  of 
many  relationships,  the  necessity  for  processing  enormous 
quantitative  data  all  these  make  the  problems  of  statis¬ 
tical  research  of  biological  behavior  extremely  difficult 
and  complex.  Precisely  for  this  reason,  the  intricate  meth¬ 
ods  required  for  solving  such  problems  must  be  applied 
through  the  use  of  all  available  electronic  achievements, 
and  above  all  electronic  computers. 
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